by a rapid rate of fatty acid oxidation (20) and oxidative deaminations (16) resulting in a high oxygen consumption (31) and relatively low respiratory quotient (9) . In addition, the products of deamination and tricarboxylic acid cycle oxidation may be utilized for cortical gluconeogenesis (17) probably by indirect reversal of glycolytic pathways (20) . The high energy-yielding metabolic pathways operative in the aerobic environment of cortex are associated with an unusually high blood flow rate in vivo (28) . It has been postulated that a major portion of utilizable energy derived from cortical substrate oxidation is applied to the process of energy-dependent isosmotic sodium reabsorption from renal cortical tubules (11, 18) .
In contrast to the cortex, the metabolism of renal medulla is characterized by an exceptionally rapid rate of aerobic and anaerobic glycolysis (12, 19) , resulting in a relatively low oxygen consumption (12, 19 ) and net energy production. In addition, gluconeogenesis does not occur in renal medulla (20) . S ince the respiratory quotient of medulla has been observed to be unity (lo), and since the oxidation of noncarbohydrate substrates is extremely low (20) , it is likely that glucose is utilized almost exclusively for medullary energy-requiring functions. The nonoxidative energy-producing glycolytic metabolism of medulla in vitro is probably operative in vivo, since the oxygen tension of urine and papillary tissues is very low (2, 24) and the papillary complement of mitochondria and oxidative enzymes is greatly reduced (14) ; in addition, there is relatively low inner medullary blood flow (28) containing a reduced concentration of red cells (21) of low oxygen saturation (1 In experiments where it was desired to lower the oxygen tension, Krebs bicarbonate buffer was equilibrated in lOOml cylinders for 20 min with the gas mixtures shown in Table  1 . In all instances carbon dioxide was maintained at 5 % giving a medium pH between 7.38 and 7.44. Erlenmeyer flasks containing equilibrated buffer, substrate, and slices were sealed and further equilibrated for 10 min with the respective gas mixture giving initial medium oxygen In these experiments, net glucose uptake could be accounted for entirely by net lactate production assuming a glucose: lactate molar ratio of 1: 2. In addition, no glucose was detected in the initial medullary slice prior to incubation, net ethanol production was not observed and net pyruvate production was extremely low ( Gluconeogenesis. Although net glucose production does not occur in the renal medulla (20) , both glucogenesis and gluconeogenesis are active metabolic pathways in the cortex: (17, 20) . Table 3 
Microaerobic Experiments
In the foregoing experiments, studies were performed on medullary slices which represented the entire inner medulla (papilla) and inner zone of outer medulla (Fig. 1 A) . The following experiments describe the effects of a progressive increase in initial medium oxygen tension (Paz) from 32 to 530 mm Hg on glucose metabolism in renal cortex, outer medulla, outer papilla, and papillary tip (Fig. 1B) . Glucose oxidation. Figure  3 shows that, at a low medium PO:! (32 mm Hg), glucose oxidation in all zones of the kidney (Fig. 6) . energy yield which accounted for over 80 % of the total energy production at all medium oxygen tensions. In outer papilla, there was a significant contribution of oxidative energy production at a medium Paz of 530 mm Hg which, although significantly lower than outer medulla, contributed approximately 50 % of the total outer papillary energy yield.
As with outer medulla, a reduction in medium Paz resulted in a decrease in oxidative energy production accompanied by a compensatory rise in glycolytic energy production.
The net result was an unchanged total theoretical energy yield in outer papilla at all medium oxygen tensions of a magnitude comparable to that of papillary tip.
DISCUSSION
Although previous studies have demonstrated fundamental differences in metabolic activity between renal cortex and medulla (10, 20) , the present investigation reveals important differences in metabolic pathways among the various zones of renal medulla. Under anaerobic conditions, the metabolism of renal medulla (outer medulla, outer papilla, and papillary tip) was characterized by a high rate of glycolysis; findings in agreement with previous observations (12, 15, 20) . In this study, the uptake of glucose could be accounted for entirely by net lactate production.
Since significant ethanol production, pyruvate production, and glucose incorporation into carbon dioxide were not observed, it would appear that, in the absence of oxygen, all zones of renal medulla utilize glucose almost exclusively for a high rate of anaerobic glycolysis. In contrast, anaerobic cortical glucose uptake and lactate production were significantly lower than observed in medulla.
In 
